Received for publication, June 28, 1931 In a previous paper (1929) it was shown that much more sodium benzoate was required to prevent growth of yeasts, molds and bacteria at pH values near neutrality (pH 5 to 8) than in the distinctly acid range of pH 2.5 to 4.5. The rate of multiplication of yeast and the rate of yeast fermentation, used as criteria of the toxicity of sodium benzoate to yeast, were also markedly affected by the pH value. In that paper were cited several investigators who had found that disinfecting power (killing effect) of several reagents is a function of the pH value. In the present paper is given he results of our recent experiments conducted to determine the effect of pH value on the preservative action of several weak acids (or their salts) and of two other preservatives, sodium chloride and formaldehyde.
EXPERIMENTAL
In these studies, the approximate concentrations of the preservatives required at three different pH values to prevent growth of Penicilhium glaucum, Saccharomyces ellipsoideus and a mixed culture of B. aceti and lactic acid bacteria were determined. In addition, the relation of pH value to the retarding effect of these preservatives on yeast fermentation was studied.
Apple juice was used as the culture medium and was adjusted to pH values of 2.5, 3.5 and 7.0 Note: While, in the table the term "S02" is used in order to conform to usual practice, sodium sulfite was the reagent added. Acetic acid as such was added at pH 2.5 and 3.5 whereas, potassium acetate was added at pH 7.0. Its equivalent as "acetic acid" is reported in the table; i.e., the concentration of acetic acid corresponding to the total concentration of acetate radicle appears in the table.
was supplemented by microscopical examination. Tubes were stored at room temperature for three months or longer.
Portions of 100 cc. of the juice of the three pH values were inoculated with an active culture of S. ellipsoideus and the rate of fermentation was followed by daily determinations of loss in weight caused by evolution of carbon dioxide.
The relation of pH value to the preservative action of the several reagents studied is shown in table 1.
The data show that the preservative action of the weak acids (or their salts) salicylic acid, sulfurous acid and acetic acid is markedly affected by the pH value of the medium. Thus, at pH 7.0 more than 150 times as much sodium salicylate was required to prevent growth as at pH 2.5. These preservatives resemble sodium benzoate in their action as reported in the paper cited 
SUMMARY
The concentrations of theweak acids, benzoic, salicylic, sulfurous and acetic acids required to prevent the growth of typical microorganisms from fruit juices were found to be much greater at or near neutrality than in the acid range, pH 2.5 to 3.5. Their retarding action on fermentation was similarly affected. The preservative action and retarding effect of sodium chloride and formaldehyde on fermentation were but little effected by pH value.
